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Abstract Thepurpose ofthis studywas to examine relationshipsbetweenpatient- and disease-relatedvariables and
health-related quality of life (HQL).This cross-sectional study surveyed adults with asthma enrolled in a managed care
organization (MCO).Datawere obtained from amailed questionnaire and the MCO’s patient and claims databases.The
Asthma Quality of Life Questionnaire (AQLQ) and the SF-36 instruments were used.The behavioral Model of Health
Services Utilizationwas used to characterize independent variables and their relationships to HQL. Independent vari-
ables included predisposing (age, gender, education, race, number of comorbidities, years with asthma, social support,
health-belief questions); enabling (income, numberofmetered dose inhaler (MDI) instructors, perceived inconvenience
of accessing thephysician); andillnesslevel (perceived and symptom-derived asthma severity).Multivariate linearregres-
sionmodelswere developed to examine the relationships betweenthe independent variables and the domain and sum-
mary scores of the AQLQ and the SF-36.The survey response rate was 63% (n=603). for the AQLQ, symptom-derived
severity, perceived severity, education level, and the health-belief factor Barriers were significant in all five models.
Symptom-derived severityhadconsistentlyhigher standardizedregressioncoefficients thanperceived severity. Barriers
had the highest coefficient in all but the Symptoms domain model.Number of Comorbidities was significant in all eight
domain and two summary score SF-36 models. Symptom-derived and/or perceived severity were also significant in all
buttheMentalHealthdomainmodel.Other frequentlysignificantvariablesincludedthehealth-belief factor Barriers and
Yearly Household Income.When assessing HQL of a population, such as this group of patients with asthma, one must
consider patient and disease variables thatmayinfluence the results.r2002 Elsevier Science Ltd
doi:10.1053/rmed.2001.1274, available online at http://www.idealibrary.comon
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Asthma is a diseasewith physical symptoms that can im-
pair a patient’s functioning to the point of interfering
with school, work, and social activities, aswell as causing
frustration and anxiety (1^4). Health-related quality of
life (HQL) is a patient-derived measurement that com-
plements physiologic and clinical markers of asthma
and/or its treatment. HQL can also bene¢t health ser-
vices research (HSR) by providing advanced theoretical
and empirical approaches for studying outcomes (5).Nu-
merous forces have dictated that HSR increasingly focus
on outcomesmeasures, such as HQL, to validate the use
of resources and policy relevance of structure and pro-
cess studies.HQL contributes to HSR by focusing atten-Correspondence shouldbe addressed to: StevenR.Erickson,Pharm,D.,
University of Michigan,College of Pharmacy, 428 Church St., Ann
Arbor,Michigan 48109-1065,U.S.A.Fax: (734) 763 4480;
E-mail: serick@umich.edution on the payo¡ from health services.HQL, along with
physiological health, are the key health status outcomes
in the HSR paradigm. The development of instruments
for asthma that have strongmeasurement properties al-
lows themeasurement of HQL in clinical trials, managed
care surveys, and clinical practice. It is now recognized
that the evaluation ofmedical care should include assess-
ment of a broad set of outcomes that are important to
patients, especially their quality of life, role perfor-
mance, and functional status (6).
A health status measure for asthma should include or
emphasize the patient’s perspective. Emphasis on the
goals and needs of patients is a core principle of continu-
ous quality improvement (CQI) undertaken bymanaged
care organizations and health systems. Ongoing health
status measures within the context of CQI provide a
way to move from measuring outcomes to improving
care for groups and individual patients. In the context of
CQI, a patient-centered continuousmeasurement canbe
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(7). However, health outcomes as assessments such as
HQL are best used as an indication of the size of a health
problem in a population. Performance indicators, not
HQL, should relate to aspects of care which can be al-
tered by the professionals and sta¡ whose performance
is beingmeasured (8).
When studying HQL in populations, such as patients
enrolledinmanagedcare organizations, oneneeds toun-
derstand the possible in£uence of patient, disease, treat-
ment, and healthcare delivery system characteristics.
There are many factors that contribute to the control
of asthma and possibly to HQL.The list includes, but is
not limited to: proper diagnosis and treatment; compli-
ant behavior, avoiding triggers and usingmedication cor-
rectly and as prescribed; patient knowledge about the
disease and treatment; health beliefs about the disease
and treatment; accessibility of health care providers; so-
cioeconomic factors; and environmental triggers such as
air pollutants and naturally occurring allergens.HQL has
been shown only weakly associated with traditional
measures of physiological impairment such as spirometry
(9).
Little is known of the in£uence of overall e¡ect of pa-
tient, disease, treatment, andhealthcare delivery system
variables on HQL.The purpose of this study was to ex-
plore the relationships between patient and disease-re-
lated variables and health-related quality of life using the
frameworkprovidedby theAndersen’s revised Behavior-
al Model of Health Services Use (5) in adults with
asthma.
METHODS
Study setting and sample selection
This was a cross-sectional study of adults with asthma
enrolledin amanagedcare organization (MCO) in south-
east Michigan. The MCO had approximately 100 000
members at the time of the study and can be described
as amixedmodelMCO, having operations thatmost clo-
sely resemble an independent practice association. A de-
mographic analysis of the adult asthmatic population
enrolled in the MCO indicated that 52% were female
and an estimated 8% were African Americans. The de-
mographic composition of the population is suitable for
the study although the relatively low percent of African
Americans is problematic because of the higher inci-
dence of the disease in this racial group.
To be eligible to receive a study questionnaire patients
had to be18 years or older and enrolled in the MCO for
at least 18 months. Patients were identi¢ed as having
asthma if they had an asthma service claim along with a
prescription asthma medication claim or a claim for two
prescription asthma medications in the 18 months prior
to the study. Physician, hospital, and emergency servicesclaims were based on the appropriate international clas-
si¢cation of disease (ICD-9CM) codes for asthma. Pre-
scription claims for asthma medications were for the
drugs identi¢ed by appropriate Uniform System of Clas-
si¢cation (USC) codes and consisted of inhaled and oral
b-agonists, theophylline, cromoglycate, nedocromil and
inhaled, oral, or injectable corticosteroids. A question
on the coversheet of the questionnaire sent to the pa-
tients’ homes was used as a ¢nal screen to rule out the
presence of other pulmonary diseases. The question
askedwhether thepatient had ever been diagnosedwith
asthma. Patients who responded ‘no’ were asked to not
complete the survey.The study was approvedbyUniver-
sity’s Institutional Review Board.
Data collection
Datawere obtained via a mailed questionnaire and from
the MCO’s patient and claims databases. The question-
naire was pretested on 22 patients with asthma not en-
rolled in theMCO. Severalminor revisions weremade in
organization and content (health belief items), but not in
the actual HQL measures. Subjects received a packet
containing the questionnaire, a cover letter explaining
the purpose of the study and instructions for completing
the questionnaire, and a pre-postage paid, addressed re-
turn envelope. A $10 incentive was o¡ered to each sub-
ject contingent upon completing and returning the
questionnaire. A reminder postcard was sent 2 weeks
after the initial packet to all patients, followed approxi-
mately 2weeks later by a second completequestionnaire
packet to all non-respondents.Two weeks after sending
the second packet, the investigators attempted to tele-
phone subjectswho hadnot yetresponded to encourage
them to complete the questionnaire. Questionnaires
were sentduring the summer of1996.Non-responsebias
assessment was conducted by examining the di¡erences
in age, gender, and health-resource utilization between
respondents and non-respondents.
Measures
Health-relatedqualityof life (HQL)was de¢nedbased on
theWorldHealthOrganization de¢nition (10), examining
the domains of social, physical, and emotionalwell-being.
Both disease-speci¢c and general instruments were uti-
lized.The AsthmaQuality of Life Questionnaire (AQLQ)
is an asthma speci¢c, self-administeredquestionnairede-
velopedby Juniperetal. (1).Fourdomains, Activity limita-
tions, Symptoms, Emotional function, and Exposure to
environment stimuli, and a summary score were mea-
sured.TheAQLQhasbeenvalidated (1,11), is reproducible
in patients with a stabilized asthma (intraclass correla-
tion coe⁄cient of 0.92), (9,12), is sensitive to changes in
pre-post-test measures (9,13), and in the measurement
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struct validity hasbeen supportedby signi¢cant relation-
ships with both conventional measures of asthma
severity and general quality of life instruments (9,14).
Scoring of the AQLQ is well de¢ned and references exist
that identify meaningful changes in total and domain
scores (15).
The general HQL instrument used was the SF-36
Health Survey (SF-36),Version 1.0 (The Health Institute,
New England Medical Center) (16). The SF-36 measures
the health domains of physical functioning, role limita-
tions due to physical health problems, bodily pain, gener-
al health, vitality, social function, role limitations due to
emotional problems, and mental health. These domains
can be further aggregated into two summary scores:
physical and mental health summary scores. The SF-36
domain scores were shown signi¢cantly correlated with
the severity of asthma andwith FEV1 (17).
The Behavioral Model of Health Services Utilization
was used as a framework to characterize independent
variables and their relationship to the outcome of
health-related quality of life (18). This model was devel-
oped for studying the use of health services and is con-
sidered to be the most amenable conceptualization for
framing secondary analyses (19).Themodel has been re-
vised andexpandedover time to include evaluation of ex-
plicit outcomes of health services (20).For this study, the
model serves as a framework to identify and categorize
signi¢cant predictor variables.This study is not a test or
validation of themodel.
As currently constructed, themodel has four compo-
nents: population characteristics, environmental in£u-
ences, health behaviors and outcomes (20). Population
characteristics consist of predisposing, enabling and ill-
ness level (need) factors and are hypothesized to be the
primary determinants of health services utilization.The
predisposing component contains demographic and so-
cial structurevariables aswell as healthbeliefs. It re£ects
the fact that some persons aremore likely to use health
services than others. The enabling component includes
the resources available to the individual in terms of per-
sonal income, insurance, and access to care, and commu-
nity resources such as health personnel and facilities,
price of services, and geographic location of residence.
Although predisposing and enabling components are im-
portant, the illness level (need) component is the ‘most
immediate cause of health services use’ (18). Illness level
can be viewed as having perceived evaluated compo-
nents. Perceived illness is recognition by the individual
that a healthproblemeither exists or is a possibility. Eval-
uated illness is a health problem as determinedbyhealth-
care professionals.
Environment in£uences are the external environment,
such as physical, political and economic in£uences and
the type of healthcare system and were added to a later
version of the Andersenmodel.While considered a rele-vant factor in the overall model, environmental
in£uences are hypothesized as a more distal factor in
their e¡ect on resource utilization than are population
characteristics. Di¡erent systems and political perspec-
tives canmaterially a¡ect theuse of services, although in
studies of single health care systems, as in our study,
many of the environmental in£uences are the same for
allmembers of thegivenhealthcare system and thus they
are not included in this analysis. The Health Behaviors
portion of themodel was not included in this study.This
component is generally conceptualized as health re-
source utilization assessment which was not part of this
study.
Outcomes are also now part of Andersen’s model and
are described as measures of recipient bene¢t from
health services use. A number of aspects canbe included
in themeasurement of outcomes including physiological,
quality of life, health status and consumer satisfaction
outcomes. Recently Andersen et al., noted the value of
quality of life assessment as a key health status outcome,
commenting that it contributes to health services re-
search by focusing attention on the payo¡ from health
services (5).
For this study, the independent variables were cate-
gorized as predisposing, enabling, and illness level (Asth-
ma severity).Predisposing variables included age, gender,
education (two categories, not a college graduate and
collegegraduate), race (Caucasian andminority), number
of comorbidities, number of years diagnosed with asth-
ma, beliefs and attitudes, and social support as family
size (number of other adults and children in the home)
and marital status (married, not married). Because of a
moderately high correlation between family size and
marital status (r=0.51), the variable marital status was
dropped from analysis.
A series of health-belief questions were also included
as predisposing variables. The Health Belief Model
(HBM)was used as a basis for developing disease-speci¢c
questions about health beliefs and attitudes (21^23).
Health belief items were generated based on the work
of Hurley, who developed an 11-item questionnaire in a
study of diabetes (24). These questions were reworded
for asthma and scored on a ¢ve-point Likert scale. A
two-step procedure was undertaken to conduct a face-
validity assessment of the questionnaire, focusing on the
health-belief statements. Five patients with asthma pro-
vided comments on the readability and applicability of
the health-belief statements as they may apply to asth-
ma. Afterwards, 22 patients with asthma completed
the survey in a pilot test.The results of this process were
analyzed and thehealth-belief statements recategorized.
One statement was dropped as it had appeared to have
no relevance to asthma. The remaining ten statements
wereused to create four factorsbasedon factor analysis.
Refer to Appendix A for a list of the health belief state-
ments.
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analysis using varimax rotation was conducted using
none of the 10 health-belief statements. A single ques-
tion was withdrawn from the item pool based on the in-
vestigator’s decision to create a separate item termed
‘Avoidance’. This item is discussed in more detail below.
The factor analysis resulted in three factors with eigen
values greater than1.0.These health belief factors were
termedBene¢t, Barrier, andAvoidance.The factors Ben-
e¢t and Barrier had a Cronbach’s alpha of 0?64 and 0?68,
respectively. Bene¢t was scored as the average of two
questions, and Barrier was scored as the average of six
questions.The Bene¢t factor was scored so that a higher
response score indicated a general lack of acknowledge-
mentof thebene¢tofmedication to control asthma.The
Barriers factor was scored so that a higher response
score indicated a belief that barriers to asthma care are
less important (less signi¢cant or less of a problem).The
single question asked if the respondent did their best to
avoid situations that triggered their asthma; this health
belief variablewas termed Avoidance. A higher score in-
dicated that it is di⁄cult to avoid trigger situations. A sin-
gle question assessed the perceived inconvenience of
accessing the physician caring for the patient’s asthma.
This last item was treated as an enabling rather than a
predisposing variable and is noted below. Imputation of
missing data for the health belief variables was done by
taking the average of the answered factor items if more
thanhalf of the itemswere answered, consistentwith re-
commendations by Ware in scoring the SF-36 (25).
Enabling variables included annual household income
(¢ve categories, ranging less than $20 000 to greater
than $80 000), the number of metered-dose inhaler in-
structors (physician, respiratory therapist, pharmacist,
nurse, and others were counted, with ¢nal variable
score ranging from 0^5), and perceived inconvenience
of accessing the physician (scored on a ¢ve-point Likert
scale, with a higher score indicating perceived good ac-
cessibility).
Illness levelwas operationalized as perceived and eval-
uated asthma severity. Patient perceived severity was
measured on a ¢ve-point scale from ‘very mild’ to ‘very
severe’. A question assessing symptom frequency was
used to establish evaluated severity andwas thus named
Symptom-derived severity. This measure was based on
reported symptom frequency during the previous four
weeks and was determined by matching the responses
to the asthma severity category provided by the Na-
tional Heart, Lung, and Blood Institute guidelines (26).
Refer to Appendix B. As patients of theMCOwere seen
by a large number of physicians who provided care in
multiple non-a⁄liated health systems, previously per-
formed and documented pulmonary function tests and
physician-determined asthma severity information were
not available for analysis for this study. Also, the study
was designed formailed questionnaires, not for prospec-tive data collection in the physician o⁄ce or pulmonary
laboratory where pulmonary function testing and peak
£ow meter testing is conducted. Peak expiratory £ow
rates conducted at home by the patient were also not
available, as 78?3% of respondents indicated they never
or infrequently use a peak-£owmeter at home.
Analysis
Descriptive statistics including means and standard de-
viations or frequencies and percents, as appropriate,
are provided for the variables describing the sample in-
cluding the domain and summary scores for the AQLQ
and SF-36.Comparisons of selectedcharacteristics of re-
spondents with those of nonrespondents were done
with independent sample t-test and Chi-square analysis,
as appropriate. The analysis plan consisted of develop-
ment and evaluation of multivariate linear regression
models to examine the relationships between the var-
iouspredisposing, enabling andillness level (independent)
variables with the domain and summary scores of the
AQLQ and the SF-36. A total of 15 regression models
were developed: one for each of the four AQLQdomains
and its summary score and for each of the eight SF-36
domains and its physical and mental component sum-
mary scores. For each regression, all independent vari-
ables were added in one step. Both regression and
standardized regression coe⁄cients are presented along
with adjusted R2 values.
RESULTS
Of the1139 questionnairesmailed,1098were deliverable,
696 were returned (63?3% response rate); and 603 were
useable. Among theunusable questionnaireswere 84 re-
spondents who indicated they had never been diagnosed
with asthma. A non-response bias analysis was con-
ducted. Independent samples t-tests showed no di¡er-
ence in asthma-related costs (P=0?18) or total health
care costs (P=0?54) between respondents and non-re-
spondents. Respondents were more likely to be female
(Po0?05) and were older (Po0?01) than non-respon-
dents. Respondents had more physician visits (Po0?001)
andmore asthma drugs dispensed (Po0?001).
Table1lists the predisposing, enabling, and illness level
data.Respondents tended to bemiddle aged, white, and
female. A little over half had graduated from college.
Most respondents weremarried and lived in households
of an average of three people. About half of the respon-
dents had no other medical problems.There was a fairly
even distribution of household income levels reported.
Respondents reported that between one and two per-
sons had instructed them onuse of ametered-dose inha-
ler. Respondents were, on average, neutral to the
statement that it is inconvenient to access their physician.
TABLE 1. Descriptive statistics for selected predisposing,
enabling, andneedvariables
Variable Mean (s.d.) or N (%)
Predisposing
Age (years) 40?5 (12?4)
Gender (females) 426 (70?8)
Race (Caucasian) 533 (89?0
Yearswith asthma 18?3 (14?2)
Numberof otherdiseases
None 285 (47?4)
One 158 (26?3)
Two ormore 158 (26.3)
Social support
Married 519 (86?1)
Household size 3?2 (1?6)
Health Beliefs*
Bene¢t-Perceivedbene¢ts
of using Medications
3?8 (1?0)
Barriers-Perceived barriers
to takingcare of asthma
3?7 (0?7)
Avoidance-Tries to avoid
situations thattrigger asthma
4?1 (0?8)
Education
Not a college graduate 251 (41?8)
College graduate 349 (58?2)
Enabling
Annual Household Income ($)
o20,000 49 (8?8)
20,000 to 39,999 131 (23?4)
40,000 to 59,999 140 (25?0)
60,000 to 79,999 110 (19?6)
80,000 130 (23?2)
AccessFPerceived convenience
of access to physician*
3?6 (1?2)
Numberofmetered dose
inhaler instructors
1?6 (1?0)
Illness level (asthma severity)
Symptom-derived severity
(overall symptoms)
Mild intermittent 180 (30?1)
Mild 208 (34?7)
Moderate 177 (29?5)
Severe 34 (5?7)
Perceived severity
Verymild 112 (18?8)
Mild 175 (29?3)
Moderate 225 (37?7)
Severe 75 (12?6)
Very severe 10 (1?7)
*Responses ranged from1=strongly agree to 5=strongly
disagree.
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very mild or mild, with only about 14% indicating they
had severe disease. Symptom-derived severity was rated
based on symptom frequency, with over 60% of respon-
dents categorized asmild intermittent ormild asthma.ThemeanAQLQdomain scores andresults of the ¢ve
regression analyses are shown in Table 2. In all cases
the overall models were highly signi¢cant (Po0?0001).
Adjusted R2 values ranged from 0?44 to 0?65. For each
domain and the summary score, the independent vari-
ables are listed along with their regression coe⁄cients.
Four variables were signi¢cant in all ¢ve models: symp-
tom-derived severity, perceived severity, education level,
and the health belief factor Barriers. Other variables
common in three of four individual domain models as
well as the summary score model include number of co-
morbidities, family size, and the health belief Trigger
Avoidance.Gender was present in two of the four indivi-
dual domain models and the summary score model.
Symptom-derived severity had consistently higher stan-
dardized regression coe⁄cients than perceived severity.
Thehealthbelief Barrierswas notonly signi¢cant in all
models, it had the highest standardized regression coef-
¢cients in all but the Symptoms domain model. Yearly
household income was a weak contribution in only one
domain model. Variables that showed no relationship
(P40?05) included age and number of metered dose in-
haler instructors.
The mean SF-36 domain scores and results of the 10
regression analysis for the SF-36 scores are shown in
Table 3. In all cases the overallmodels were highly signi¢-
cant (Po0?001). The overall regression results ¢t into
two groups. Results were best for the domains of physi-
cal functioning, general health, social functioning, and for
the physical component summary score, with the ad-
justedR2 values ranging from0?28 to 0?38.Theremaining
group of six models clustered together with R2 values
ranging from 0?13 to 0?19. For each domain and summary
score, the independent variables that were statistically
signi¢cant (P0?05) in the model are listed along with
their regression coe⁄cients. The variable Number of
Comorbidities was signi¢cant in all eight individual
domain models and the two summary score models.
Symptom-derived and/or perceived asthma severity
were also signi¢cant in all models except the Mental
Health domain model.Other frequently signi¢cant vari-
ables included thehealthbelief factor Barriers andYearly
Household Income. The variables that consistently had
higher standardized regression coe⁄cients in most or
all domains were the Number of Comorbidities and the
health belief factor Barriers.Variables that showedno or
inconsistent relationship (P40?05) included Number of
metered dose inhaler Instructors, Family Size, and Gen-
der. Age, although a signi¢cant contributor to only one
of the individual domains,Physical Functioning, was a sig-
ni¢cant contributor to both the Physical and Mental
Component Summary scores of the SF-36, and in oppo-
site directions.Of note, the SF-36 domain Physical Func-
tioning had the highest adjusted R2 value as well as the
highest number of signi¢cant predictor variables of all
eight SF-36 domains.
TABLE 2. Asthma qualityof life questionnaire domain scores andregressionresults*
Activity
limitation
Symptoms Emotional Exposure to
environmental
stimuli
Summary
AQLQ
Meandomain score (S.D) 5?1 (1?3) 5?0 (1?3) 5?1 (1?5) 4?8 (1?5) 5?0 (1?3)
Adjusted RSquare 0?50 0?65 0?61 0?44 0?65
Variables
Predisposing
Gender 0?24 (0?084) 0?36 (0?105) 0?19 (0?067)
Education 0?25 (0?095) 0?29 (0?105) 0?35 (0?114) 0?37 (0?115) 0?31 (0?119)
Race 0?46 (0?113) 0?24(0?059)
Numberof
comorbidities
0?20 (0?127) 0?09 (0?062) 0?20 (0?106) 0?13 (0?081)
Family size 0?06 (0.075) 0?08 (0?089) 0?06 (0?067) 0?07 (0?081)
Barriers to taking
care of asthma
0?52 (0?281) 0?52 (0?271) 0?92 (0?433) 0?68 (0?304) 0?66 (0?359)
Bene¢ts of taking
care of asthma
0?10 (0?067)
Avoids triggers 0?31 (0?182) 0?18 (0?091) 0?22 (0?107) 0?18 (0?106)
Enabling
Yearlyhousehold
income
0?08 (0?074)
Illness Level
Symptom-derived
severity
0?36 (0?254) 0?63 (0?424) 0?44 (0?270) 0?47 (0?276) 0?48 (0?336)
Perceived severity 0?31 (0?236) 0?34 (0?253) 0?30 (0?200) 0?28 (0?177) 0?31 (0?237)
*(BValues onthe left, beta-values onthe right)
Allmodels signi¢cant at Po0?001
AQLQ-Asthma Qualityof Life Questionnaire; S.D: standard deviation.
Predisposing,Enabling, and Illness levelvariables thatwerenever signi¢cant included age, income, duration of asthma, number
ofmetered dose inhaler instructors, perceived accessibility to physician; and arenot includedinthe table.AQLQ domain scores
canrange from1to 7, with a higher score indicatingof higherhealth status.
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When studying the outcomes of care, clinical measures
are often used to describe the population and explain
the variation in outcomes observed. Disease severity
plays an important role in determining outcomes, includ-
ing HQL. But other factors must also be considered, in-
cluding patient characteristics, patient beliefs and
attitudes, and health system characteristics. Using the
framework of the Behavioral Model of Health Services
Use, this study attempted to de¢ne the relationship of
di¡erent variables with an important outcomes mea-
sure,HQL.
Overall Models
The models for individual AQLQ domains and the sum-
mary score accounted for almost twice as much of the
variance compared to the general HQL models using
the SF-36. Being a disease-speci¢c measure of HQL, thiswas expected. Variables with the strongest and most
consistent in£uence on the AQLQ domains include both
disease severity variables and the health belief factor
Barriers.Based on theresults of this study. Symptom-de-
rived severity, with highest regression coe⁄cients for all
domains compared to Perceived Severity, has a stronger
relationship to AQLQ-derived HQL.
The SF-36 is a general health-related quality of life
questionnaire and as such is capable of broadlymeasuring
the burden of illnesses. Unlike a more focused disease-
speci¢c instrument, itmaybe in£uencedby abroad array
of independent variables that may not necessarily be
linked to a speci¢c disease and/or treatment. In this
study, allmodelswerepredictive of SF-36 domain scores,
to varying degrees, with the greatest explained variance
found for the Physical Functioning,General Health, and
Social Functioning domains, as well as the Physical Com-
ponent Summary scores (PCS). The strongest (regres-
sion coe⁄cient) and most consistent (signi¢cant in at
least ¢ve individual domain models) relationships were
TABLE 3. SF-36 domain scores andregressionresults*
PF RP BP GH VT SF RE MH PCS MCS
Mean domain score (SD) 78?4 (21?6) 70?2 (38?4) 71?1 (22?5) 60?9 (22?3) 53?5 (20?9) 79?5 (22?4) 76?5 (34?0) 71?8 (17?8) 46?4 (10?0) 48?6 (10?6)
Adjusted RSquare 0?38 0?19 0?19 0?28 0?19 0?28 0?13 0?16 0?31 0?15
Variable
Predisposing
Age 0?37 (0?209) 0?24 (0?170) 0?09 (0?115) 0?16 (0?189)
Education 6?76 (0?153) 1?96 (0?096)
Gender 3?63 (0?076) 4?46 (0?091) 1?89 (0?086)
Numberof
comorbidities
5?84 (0?224) 7?37 (0?157) 9?63 (0?360) 4?31 (0?160) 4?55 (0?179) 5?94 (0?214) 6?61 (0?161) 4?51 (0?213)  2?79 (0?230) 2?02 (0?159)
Numberof years
with asthma
0?12 (0?078) 0?15 (0?092)
Barriers to taking
care of asthma
2?84 (0?091) 8?92 (0?160) 8?51 (0?266) 8?12 (0?270) 6?36 (0?193) 13?53 (0?278) 7?62 (0?303) 4?68 (0?310)
Bene¢ts oftaking
asthmamedications
1?81 (0?107) 1?01 (0?100)
Avoids triggers 5?31 (0?104)
Enabling
Household Yearly
income
2?27 (0?134) 2?06 (0?118) 1?48 (0?090) 2?57 (0?143) 3?17 (0?119) 0?64 (0?083) 0?88 (0?106)
Accessibilityof
physician
1?76 (0?098)
Illness Level
Symptom-derived
severity
3?70 (0?154) 8?55 (0?199) 2?66 (0?108) 3?21 (0?139) 5?11 (0?201) 4?97 (0?133) 1?73 (0?155) 1?15 (0?098)
Perceived severity 4?36 (0?200) 2?74 (0?122) 4?42 (0?196) 3?64 (0?157) 2?30 (0?228)
*(BValues onthe left, beta-values onthe right)
Allmodels signi¢cant at Po0?001
PF: Physical Functioning; RP:Role Physical ; BP:Bodily Pain; GH:General Health;VT:Vitality; SF: Social Functioning;RE: Role Emotional;MH:Mental Health; PCS: Physical Component Score;MCS:Mental
Component Score; SD: Standard deviation.
Predisposing,Enabling, and Illness Levelvariables thatwerenever signi¢cant includedrace, family size, andnumberofmetered dose inhaler instructors, andnot included inthe table.
Domain scores canrange from 0 to100, with a higher scores indicating of higherhealth status.
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the health belief factor Barriers, Symptom-derived se-
verity, and Annual Household Income. Individual expla-
natory variables warrant further discussion.
Speci¢c variableswith consistently
signi¢cant relationship
In this study, thehealthbelief factors, especially Barriers,
were consistently related to HQL. The more that pa-
tients agreed with the statements regarding the exis-
tence of barriers to usingmedications, avoiding triggers,
andmanaging asthma, the lower theHQLdomain scores
were. For the AQLQ, the health belief factor Barriers
was not only found to have a consistently signi¢cant re-
lationship with each domain and summary score, it also
exhibited the strongest relationship to domains of all
variables except for the Symptoms domain. The health
belief factor related toTrigger Avoidancewas weakly as-
sociatedwith all but the Symptoms domain.
All but one of the SF-36 domains and theMCS (Mental
Component Summary score) were signi¢cantly in£u-
enced by the Barriers health belief factor. However, the
domains with the stronger relationship (higher standar-
dized regression coe⁄cient) were domains that, in the
SF-36 domain framework, a¡ect overall emotional well
being, Barrierswere, as group,more strongly associated
with SF-36 determined HQL than any other variable, in-
cluding Illness Level (asthma severity). Likewise, the
health belief factor Bene¢ts (agreeing that medications
control asthma symptoms and are taken as the physician
prescribed to avoid attacks) was signi¢cantly related to
the Mental Health domain and the MCS. Patients who
agree that they do their best to avoid triggers to their
asthma had higher scores on the Role-Physical domain,
the only domain that this variable was signi¢cantly re-
lated to.
TherelationshipsbetweenHQL andvariouspsycholo-
gical variables relevant to asthmawere evaluated in adult
patients in a recent study (29). Scores on HQL assess-
ment exhibited a signi¢cant negative correlation with
perceived vulnerability to the disease and its exacerba-
tion.The in£uence of beliefs on compliant behavior was
demonstrated in a report by Hand and Bradley who
found that perceived bene¢ts of inhalers, a positive atti-
tude to using inhalers, and concern about side e¡ects of
inhaled medication had strong in£uences on the use of
inhalers (30). It can be then hypothesized that lower use
of controller medication, in part due to negative beliefs
about asthma therapy, may lead to an increase in the
number and severity of symptoms and ultimately lower
HQL.
More research must be conducted to determine im-
portant beliefs and attitudes of patients with asthma
whichmaybe amenable to educational andbehavioral in-terventions. This study suggests that HQL is a measur-
able outcome for intervention studies that intend to
alter patients’ beliefs, attitudes, and behavior toward
asthma self-care.The ¢ndings also suggest that patients
with lowermeasures of HQLmayposses negative health
beliefs thatmaybemodi¢able through education and fol-
low-up.
The Number of Comorbidities played a consistent, al-
beit less in£uential role on the domains of the AQLQ
compared to the SF-36 domains.This wouldbe expected
of a disease-speci¢c instrument such as the AQLQ.The
presence of other diseases was observed to have a
strong in£uence on all eight domain and two summary
scores of the SF-36. This is consistent with previous re-
search using general, non-diseases speci¢c measures,
where the number of other diseases a patient experi-
ences lowers HQL (27,28). Users of HQL instruments
must be aware of the potential in£uence comorbid
conditions and treatments on HQL.
Disease severity was an important predictor variable
for HQL. Some may view the lack of clinically deter-
mined asthma severity (spirometry) as a de¢cit of the
studydesign.However, previouswork has demonstrated
that SF-36 and AQLQ domain scores are, at best, only
modestly correlated with pulmonary function tests.
(11,17,31). Other research has demonstrated a relation
exists between the frequency of symptoms and HQL as
measured by the SF-36, SF-12, and the St. Georges
Respiratory Questionnaire (32).
Both severity measures were signi¢cant in all models
of the AQLQ domains and summary score. Symptom-
derived severity has a higher regression coe⁄cient for
the Symptoms domain compared to the other AQLQ
domains. This was expected, as both use similarly
worded items.
The disease severity measures were signi¢cant expla-
natory variables in almost all Sf-36 domains except the
Mental Health domain. Both were signi¢cant in three of
the ten domains. Perceived Severity was most related
to the physical domains, whereas Symptom-derived
severity was associated with both physical and mental
domains.
Other explanatory variables had little or inconsistent
relationships as demonstrated in the HQL models. For
example, males with asthma report better HQL in sev-
eral studies (1^3,17,31,32) butgender had little in£uence in
this study. Patients with asthma, who are of a minority
race, have been shown to have higher asthma-related
hospitalization, mortality rates, severity of illness, and
utilization of health services (33^36). However, there is
little work in the literature that directly assesses the in-
£uence of race onHQLofpatientswith asthma.Workby
Apteretal. showed that race explained only1% of the SF-
36 PCS variance, while socioeconomic status accounted
for 26% (37).The authors concluded that socioeconomic
status is an additional important independent factor in-
458 RESPIRATORYMEDICINE£uencing HQL in patients with asthma. They also com-
mented that it was di⁄cult to separate out the unique
e¡ects of socioeconomic status and race/ethnicity. In
the present study, Race did not appear to be an in£uen-
tial predictor variable. Family or household income, an-
other variable often considered a measure of
socioeconomic status, is an important predictor for the
prevalence and severity of asthma, and health care utili-
zation patterns (37,39^43). The present study demon-
strated that family income has a positive, signi¢cant
association (althoughweak) with the AQLQ domain Ac-
tivity Limitation and ¢ve of the eight SF-36 domains and
both summary scores.The variable Education was more
consistently but only moderately associated with all
AQLQ-derived HQL domains and the summary score,
with attainment of higher education being associated
withbetter reports of HQL.This is consistentwith work
by Leidy and Coughlin, who demonstrated that subjects
who held a college degree had higher scores on AQLQ
after controlling for severity inmultivariate analysis (31).
Age was not a signi¢cant contributor to any of the
AQLQ regressionmodels, normost of the SF-36models,
Apter et al. describe similar ¢ndings (37), while Schmier
et al. summarize that there is inconclusive data on the ef-
fectof age (33). A recent studydocumented thatpatients
over 64 years of age reported lower HQL than younger
adultpatients (38).Thepresent study was not able to de-
termine this e¡ect due to the general lack of patients
over the age of 65 years, with 96% of respondents under
age 65 years. Age had inconsistent in£uence on the SF-
36.
Living alone was found to be predictive for patients
who utilize the emergency room for treatment of asth-
ma (39). Family size, a measure of the number of cohabi-
tants with the respondent, was a weakly consistent
predictor variable formostAQLQmodels. Itmaybe that
morehouseholdmembersmay increase theutilization of
family resources that otherwise might be used for asth-
ma care. As well, the more people living in the same
home as the respondent may increase the exposure to
viral and other asthma triggers.
Access to care is amajor predictorofpreventable hos-
pitalizations for chronic disease (44). In this study, per-
ceived accessibility of the health care provider was not a
major contributor to any of the HQL domainmodels ex-
cept the SF-36 Physical Functioning domain. All patients
had the same insurance and resided in a similar region of
the state, whichmay have limited the in£uence of access
in this study.
The overall Summary AQLQ score performed well,
with a high degree of explained variance and nine vari-
ables contributing signi¢cantly.The same is true for the
SF-36 PCS and, to some degree, the MCS summary
scores. It may be reasonable to conclude that, when the
desire of an investigator is to obtain an overall view of
the HQL speci¢c to asthma in a population, the sum-mary scores of both instruments may be su⁄cient to
providemeaningful information.
The sampleused for this studyconsistedmainlyof sub-
jectswhowereCaucasian, female, andhadhealthcare in-
surance, obtained from a single managed care
organization in theMidwest.The study su¡ers from pos-
sible selectionbiaswhichmay in£uence thegeneralizabil-
ity of the ¢ndings. Further work must be conducted to
determine if the frame of reference for HQL items is the
same for subjects with more diverse racial, socioeco-
nomic backgrounds. The health belief statements used
for this study were derived originally from a studyof dia-
betic patients.We did not further validate these state-
ments for this study reasoning that they were
developed from awell-acceptedmodel (the Health belief
model) that was used to derived beliefs in a valid, well-
conducted study (24). There may be other beliefs not
identi¢ed in this set of statements. Since health beliefs
were important explanatory variables, further in-depth
study of the asthma-speci¢c health beliefs is warranted.
In conclusion, when assessing the HQL of a popula-
tion, such as this group of adult patients with asthma,
onemust take into account patient and disease variables
that may in£uence the results. In this study, patient
health-beliefs made a signi¢cant contribution to HQL
measured by both general and disease-speci¢c instru-
ments.The number of other illnesses present also in£u-
ences HQL, especially for the general measure. Lastly,
themethodused to determine asthma severitymay have
di¡ering in£uence on HQLmodels, most signi¢cantly on
the generalmeasure.
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Strongly Agree Agree Neutral Disagree Strongly Disagree
1 2 3 4 5
Bene¢t
1. I have to usemy inhaler/medication as the doctor prescribed to avoid an asthma attack.
460 RESPIRATORYMEDICINEClassi¢cation Symptoms
Mild intermittent Symptoms2 times aweek; asymptomatic betweenbrief exacerbations
(lasting a fewhours to a fewdays; intensitymay vary)
Mildpersistent Symptoms42 times aweekbuto1time a dayexacerbationsmay
a¡ect activity level
Moderate persistent Symptoms daily; exacerbations occur two ormore timesper week,
a¡ect activity level andmaylast several days
Severe persistent Continual symptoms, limitedphysical activity, and frequentexacerbations
2. Routinely, usingmy inhaler/medicationwill controlmy asthma
Barrier
1. Usingmy inhaler interferes withmy normal daily activities
2. I do not understand everything I have been told to do to controlmy asthma.
3. I am too busy to take care of my asthma.
4. It is di⁄cult to avoid situations that triggermy asthma.
5. Usingmy inhaler in public is embarrasing.
6. I worry about getting an asthma attack
Avoidance
1. I do mybest to avoid situations that triggermy asthma
Accessibility
1. It is inconvenient forme to seemy doctor as often as I should
APPENDIXB.NATIONALHEART,LUNG, ANDBLOODINSTITUTEGUIDELINES
ONASTHMASYMPTOMS
